Chemical depolarization-induced SR calcium release in triads isolated from rabbit skeletal muscle.
Excitation-Ca2+ release coupling properties in the heavy microsomal fraction of the rabbit skeletal muscle enriched in triads were investigated by following the same type of approach used for the studies of excitation-contraction coupling in the skinned fiber system. Incubation of the triads with Mg-ATP in a solution containing 150 mM K+, 15.0-37.2 mM Na+, 150-180 mM gluconate-, and 150-200 microM Ca2+ (priming solution) led to (a) the generation of a T-tubule membrane potential making the cytoplasmic side negative, as assessed by potential-dependent uptake of the potential probe [14C]SCN- by triads, and (b) active transport of Ca2+ into the SR moiety. One volume of the primed (viz., polarized and Ca(2+)-loaded) triads was mixed with nine volumes of depolarization solution according to Cl(-)-replacement [Donaldson, S.K.B. (1985) J. Gen. Physiol 86, 501-525; Stephenson, E. W. (1985) J. Gen. Physiol. 86, 813-832] and Na(4)-replacement [Lamb, G.D., & Stephenson, D.G. (1990) J. Physiol. 423, 495-517] protocols used for the induction of contraction in skinned fiber system. The ionic replacement procedure by either protocol produced a rapid release of Ca2+ from SR as determined by stopped-flow fluorometry using fluo-3 as a Ca2+ probe in the presence of BAPTA-calcium buffer. Both the rate constant and the magnitude of Ca2+ release increased with the degree of ionic replacement. The ionic replacement-dependent changes in the release kinetics showed a striking similarity to the voltage-dependent changes of the Ca2+ transient in the intact fiber system.(ABSTRACT TRUNCATED AT 250 WORDS)